Effects of regulatory subunits on the kinetics of protein phosphatase 2A.
Both the scaffold (A) and the regulatory (R) subunits of protein phosphatase 2A regulate enzyme activity and specificity. Heterotrimeric enzymes containing different R-subunits differ in their specific activities for substrates. Kinetic parameters for the dephosphorylation of a phosphopeptide by different oligomeric forms of PP2A were determined to begin to elucidate the molecular basis of regulatory subunit effects on phosphatase activity. Using steady state kinetics and the pH dependence of kinetic parameters, we have explored the effect of the A- and R-subunits on the kinetic and chemical mechanism of PP2A. The regulatory subunits affected a broad range of kinetic parameters. The C-subunit and AC dimer were qualitatively similar with respect to the product inhibition patterns and the pH dependence of kinetic parameters. However, a 22-fold decrease in rate and a 4.7-fold decrease in K(m) can be attributed to the presence of the A-subunit. The presence of the R2alpha (Balpha or PR55alpha) subunit caused an additional decrease in K(m) and changed the kinetic mechanism of peptide dephosphorylation. The R2alpha-subunit also caused significant changes in the pH dependence of kinetic parameters as compared to the free C subunit or AC heterodimer. The data support an important role for the regulatory subunits in determining both the affinity of PP2A heterotrimers for peptide substrates and the mechanism by which they are dephosphorylated.